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FOOD INSECURITY AND ALCOHOL USE IN PEOPLE WITH HIV 
INFECTION AND SUBSTANCE USE DISORDER. 
AKILA RAJA 
ABSTRACT 
Background: 
 Food insecurity and alcohol consumption are prevalent and have health 
consequences among people living with HIV infection or AIDS (PLWHA). Food 
insecurity could be associated with unhealthy alcohol use via hunger or other 
mechanisms. However, it is not well-known whether the two (food insecurity and 
unhealthy alcohol use) are associated. 
Objective:  
 The objective of this study was to determine an association between food 
insecurity and unhealthy alcohol use in people with HIV/AIDS and substance use 
disorder. It was hypothesized that food insecurity, compared to food security, would be 
associated with unhealthy alcohol use in this population. 
Methods:  
 This study is a cross sectional analysis of data collected from adults with HIV 
infection and current alcohol or other drug dependence or ever injection drug use, who 
were participants in a cohort study known as the Boston Alcohol Research Collaboration 
on HIV/AIDS (ARCH) study. Food insecurity, the independent variable, was assessed 
using the Household Food Insecurity Assessment Scale (HFIAS) questionnaire (defined 
as a dichotomized measure of food insecure (mild, moderate, severe) versus food secure). 
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Unhealthy alcohol use, the dependent variable, was assessed using the Alcohol Use 
Disorder Identification Test – Consumption (AUDIT-C) questionnaire (defined as a score 
greater than 3 in males and a score greater than 2 in females). Participants were assessed 
at two time points 12 months apart. In generalized estimating equations, we studied the 
association between food insecurity and unhealthy alcohol use at each time point. 
Covariates adjusted for included age, sex, race, HIV viral load, CD4 cell count, physical 
health, mental health, number of people the individual spent time with who were heavy or 
problem drinkers, homelessness, if the participant had someone to turn to in a time of 
need, and drug dependence.  
Results:  
 Of the 250 participants enrolled in the Boston ARCH cohort, 233 completed the 
HFIAS and the AUDIT-C questionnaires at either or both time points. There were 100 
participants who completed the questionnaires at time point 1 only, 67 at time point 2 
only, and 66 at both time points resulting in a total of 299 data points. The mean age of 
our sample was in the 6th decade and the majority were Black/African American and 
identified as male. The majority (80%) had an HIV viral load under 200 and over half of 
the sample also had a CD4 cell count greater than or equal to 500. Unhealthy alcohol use 
was common (40%) and 44% had food insecurity. In unadjusted analysis, food insecurity 
was associated (p=0.08) with unhealthy alcohol use [OR=1.58 (CI 95%: 0.95, 2.62)]; 
however, this association disappeared in adjusted analysis [OR: 1.06 (CI 95%: 0.59, 
1.87), p=0.85]. 
 
   
 viii 
Conclusion:  
 A possible association between food insecurity and unhealthy alcohol use did not 
persist in adjusted analyses, suggesting that observed associations may be due to 
confounding factors. Both food insecurity and unhealthy alcohol use are common among 
people living with HIV infection or AIDS who have substance dependence. As such, both 
should likely be addressed since they carry risks of detrimental health outcomes.  
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INTRODUCTION 
“The quest for food security can be the common thread that links the different challenges 
we face and helps build a sustainable future.” 
– José Graziano da Silva, United Nations Food and Agriculture Organization (FAO) 
Director-General (Ivers, 2015) 
 
Abraham Maslow, renowned American psychologist, suggested a theory that has 
revolutionized the way we understand the human psyche and condition. Maslow’s 
hierarchy of needs is often visualized as a pyramid in which an individual’s physiological 
needs are at the base (Figure 1).  
 
Figure 1: Maslow’s Hierarchy of Needs (Poston, 2009) 
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He goes on to theorize that one cannot satisfy their psychological or self-
fulfillment needs without first satisfying their rudimentary physiological and safety 
needs. These needs include, but are not limited to, food, water, rest, and security. While 
security needs vary based on an individual’s stage in life, security generally provides 
peace of mind. For instance, a child would require security in the form of safety and well-
being from his or her parents, while financial security may take precedence for an adult 
(Poston, 2009). Maslow proposed that once an individual obtains these needs, he or she 
will be able to move up the pyramid and eventually reach self-actualization. With this 
being said, the importance of fulfilling basic physiological needs, such as food security, 
to achieve psychological stability, and eventually self-actualization, becomes apparent.  
 
Food Insecurity in the United States 
Barriers to healthcare, homelessness, unemployment, and food insecurity are 
factors that both indirectly and directly impact an individual’s health. According to the 
USDA, food insecurity is defined as a “household-level economic and social condition of 
limited or uncertain access to adequate food” (Coleman-Jensen, Gregory, & Rabbitt, 
2016a). Approximately 7.3 billion people worldwide suffer from undernourishment, with 
the majority living in developing countries (World Hunger Education Service, 2016b). 
The prevalence of food insecurity and undernourishment has been thoroughly 
investigated in rural communities and developing countries; however, despite the many 
resources present, food insecurity and undernourishment are also prevalent in resources-
rich, developed countries.  
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Measuring the prevalence of food insecurity varies based upon the definitions and 
tools used to assess food insecurity. Also, subjective reporting on food insecurity 
questionnaires may influence the results due to changing personal standards or opinions 
(Jones, Ngure, Pelto, & Young, 2013). Food insecurity is assessed annually in the United 
States by the Food Security Supplement, which is a part of the Current Population Survey 
(Coleman-Jensen, Rabbitt, Gregory, & Singh, 2016b). 
 
Figure 2: Prevalence of food insecurity is slightly down from 2011 peak 
 (Coleman-Jensen et al., 2016b) 
 
Note: The percentage of households experiencing food insecurity at least once in the past year peaked in 2011 (15%). This number is 
trending downwards and was 13% in 2015.  
 
While the overall prevalence of food insecurity in the United States has been 
steadily decreasing since 2011 (Figure 2), food insecurity still impacts millions of people. 
In 2015, an estimated 42.2 million people living in the United States were food insecure, 
of which 29.1 million were adults and 13.1 million were children (Feeding America, 
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2015). In addition, approximately 13%, or 16 million households, experienced food 
insecurity at least once in 2015 (Coleman-Jensen et al., 2016b).  
Urban food insecurity is largely due to a lack of purchasing power as a result of 
increased demands to import goods from surrounding areas, thus driving up the cost of 
food. Other factors that may impact food insecurity are unemployment rates, government 
policies, urbanization, population growth, environmental conditions, disease, and 
population health (Office of the Director of National Intelligence, 2015). 
The multidimensional impact food insecurity can have on an individual’s life is 
seen psychologically, cognitively, nutritionally, and in their ability to maintain a 
generally healthy disposition by preventing new diseases and treating existing diseases. 
In addition to malnutrition and nutrient deficiencies, there is a positive association 
between food insecurity and depression, (Alaimo, Olson, & Frongillo, 2002; Pryor et al., 
2016; Whittle et al., 2016) as well as a faster rate of cognitive decline (Wong et al., 
2016), and disease progression (Aibibula et al., 2016).  
 
HIV Infection 
 Human Immunodeficiency Virus (HIV) attacks the immune system and leaves 
those infected with the virus immunocompromised and unable to effectively fight off 
infections. T-helper cells function as part of the adaptive immune system. CD4 T-cells 
are a class of cells that send signals to recruit other immune cells and proteins (e.g. CD8 
T-cells and cytokines), to identify and eliminate foreign antigens. In infections such as 
HIV, these cells can become severely depleted which leaves the body vulnerable to 
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infections (Thornhill et al., 2017). Without a proper immune system, the human body is 
at risk for contracting opportunistic infections that may otherwise be self-resolving or 
harmless to an immunocompetent person. Opportunistic infections such as 
cryptosporidiosis, Pneumocystis carinii pneumonitis, disseminated herpes simplex 
ulcerations, toxoplasmosis, and cryptococcosis are typically found in individuals with 
CD4 cell counts less than 200 (Crowe et al., 1991; Dinotta et al., 2009). In addition, 
coinfection with chronic hepatitis C and tuberculosis are major contributors to morbidity 
and mortality in PLWHA due to the frailty of their immune systems and the persistence 
of these infections (A. Justice & Falutz, 2014; Williams et al., 2016). Viruses such as 
HIV can also produce reactive oxygen species (ROS) while disabling ROS rescue 
pathways. These mechanisms allow HIV to put cells under oxidative stress and may 
further worsen clinical outcomes of those infected by the virus (Ivanov et al., 2016).  
As of 2011, approximately 1.2 million people were living with HIV infection in 
the United States (Hall et al., 2015). Highly Active Antiretroviral Therapy (HAART) is 
medication used to treat HIV and has given people living with HIV/AIDS (PLWHA) the 
ability to manage their disease while leading longer and healthier lives. However, even 
with HAART, lifestyle can greatly impact the effectiveness of this medication on disease 
progression.  
HIV risk behaviors are those that may increase the likelihood of HIV 
transmission; these behaviors may persist after infection is acquired. These risk behaviors 
also increase risk for other sexually transmitted and blood-borne infections (e.g. hepatitis 
B and C infections) and they may be associated with worse HIV disease progression, at 
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least via the mechanism of lower medication adherence or access to care. A few 
examples of HIV risk behaviors are substance use, sharing needles, unprotected sex with 
multiple partners, sex with individuals who have STIs that have caused lesions or breaks 
in the skin, and men who have sex with men (MSM) (Kaplan & Heimer, 1992; Hall et al., 
2009; Scott-Sheldon et al., 2016; U.S Department of Health & Human Services, 2016). In 
addition, intercourse with individuals who are seropositive and HAART adherent, could 
potentially account for the transmission of HAART-resistant strains of HIV and HIV 
superinfection (McGowan et al., 2004). Also, food insecurity and an inability to meet 
subsistence needs are significantly associated with risky sexual behavior, such as 
unprotected sex and sex with multiple partners (Riley et al., 2011; Vogenthaler et al., 
2013). 
 
HIV and Food Insecurity 
While whole population estimates are unavailable, food insecurity is prevalent 
across North America in PLWHA. In some resource-rich areas, approximately 25-50% of 
PLWHA are food insecure (Weiser et al., 2009; Wang et al., 2011). However, this 
prevalence varies depending on the population being studied, the measure used to study 
food insecurity, and how food insecurity is defined. For instance, there is a high 
prevalence of food insecurity in PLWHA when studying a population in rural Haiti using 
the Household Hunger Scale (Deitchler, Ballard, Swindale, & Coates, 2010; Rebick, 
Franke, Teng, Gregory Jerome, & Ivers, 2016). Moreover, approximately 70% of 
PLWHA were food insecure in one study conducted in British Columbia, Canada using 
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the Radimer/Cornell Questionnaire (Anema et al., 2011) and, in a study analyzing food 
insecurity in PLWHA who are homeless and marginally housed in San Francisco using 
the Household Food Insecurity Assessment Scale (HFIAS), over three-fourths of the 
sample reported food insecurity at least once during the study follow up (Vogenthaler et 
al., 2013). 
Many factors, such as unemployment, population growth, and disease, can cause 
food insecurity in a population. Between 42-62% of PLWHA are unemployed in 
industrialized countries due to reasons ranging from psychological issues to physical 
limitations (Worthington et al., 2012). An inability to obtain and/or maintain employment 
can consequently contribute to an inability to acquire basic resources, such as food, 
despite living in a resource-rich area. 
Food insecurity among individuals who are infected with HIV may worsen 
clinical outcomes. Micronutrients work to support the immune system through their 
antioxidant properties. Micronutrient deficiencies, secondary to undernourishment and 
food insecurity, can worsen oxidative stress caused by HIV which may worsen HIV 
disease progression and possibly increase risk of transmission (Weiser et al., 2011). 
Further supporting this, micronutrient supplementation was shown to increase CD4 cell 
count and other health outcomes in HAART adherent patients  (Kaiser et al., 2006; Baum 
et al., 2013). In addition, food insecure individuals on a HAART regimen that requires 
food at the time of medication administration may experience interference with their 
medication adherence and this could impair medication absorption (Watson, 2015). 
Inadequate absorption of the medication due to improper nutrition can result in 
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ineffective treatment of  an individual’s HIV infection (Kalichman et al., 2015). Thus, the 
importance of proper nutrition among PLWHA has important effects on both disease 
progression and the effectiveness of treatment. 
Figure 3: The bidirectional relationship between food insecurity and HIV/AIDS 
Adapted From: (Weiser et al., 2011) 
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A conceptual framework developed by Weiser et al (2011) demonstrates the 
biopsychosocial influences food insecurity and HIV have on each other (Figure 3). This  
proposed bidirectional relationship depicts how community-level structural drivers, such 
as ecological, economic, and social factors, may impact nutritional, mental health, and 
behavioral pathways. Weiser also suggests that these pathways may impact risk of HIV 
acquisition, transmission, morbidity, and mortality through a variety of pathways such as 
weakening the immune system, inciting depression, and possibly increasing risky 
behavior. In turn, HIV infection impacts the ability to maintain economic stability or may 
make those living with HIV a target for stigmatization/marginalization, both community-
level structural drivers that can cause food insecurity (Weiser et al., 2011). 
Due to the immunocompromised state of those infected with HIV, these 
individuals are at increased susceptibility of contracting opportunistic infections (Crowe 
et al., 1991). Opportunistic bacterial, viral, protozoal or helminthic infections can cause a 
myriad of symptoms such as loss of appetite, diarrhea, malabsorption, and weight loss 
(Rubaihayo et al., 2016). Suffering from these symptoms may secondarily cause 
deficiencies and malnutrition. The cyclic relationship between HIV and nutrition shows 
how malnutrition can be both a cause and a result of HIV (“The Essential Role of 
Nutrition in the HIV and AIDS Response,” 2017.).  
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Alcohol Use and HIV  
Unhealthy alcohol use, defined as heavy drinking and/or alcohol use disorder 
(AUD), is prevalent among PLWHA (Saitz, 2005; Williams et al., 2016) and can cause 
countless undesirable health outcomes (Chander et al., 2008; Bertholet et al., 2010).  
Consumption amounts that increase health risks vary by age, sex, and other factors (Saitz, 
2005). Hazardous drinking is defined as a “quantity or pattern of alcohol consumption 
that places patients at risk for adverse health events” and harmful drinking is “alcohol 
consumption that results in adverse events (e.g. physical or psychological harm)” (Reid, 
Fiellin, & O’Connor, 1999). 
There are several ways to define the terms used to characterize the level of 
alcohol consumption any individual can have. The National Institute on Alcohol Abuse 
and Alcoholism (NIAAA) defines heavy drinking as “more than 4 drinks on any day or 
14 per week” for men and “more than 3 drinks on any day or 7 per week” for women 
(U.S Department of Health & Human Services, 2017); heavy drinking episodes are those 
during which women drink more than 3 and men drink more than 4 drinks. The Centers 
for Disease Control and Prevention (CDC) define heavy drinking slightly differently 
based on gender: 15 drinks or more per week for men and 8 drinks or more per week for 
women (Centers for Disease Control and Prevention, 2016). Heavy alcohol use is defined 
by the Substance Abuse and Mental Health Services Administration (SAMHSA), as 
“drinking 5 or more drinks on the same occasion on each of 5 or more days in the past 30 
days” (Harrington, 2014). The CDC defines binge drinking as 5 or more drinks for men 
or 4 or more drinks for women in 2 hours. 
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The Diagnostic and Statistical Manual of Mental Disorders – IV (DSM-IV), 
released in 1994 by the American Psychiatric Association (APA), describes alcohol abuse 
and alcohol dependence as two different disorders that have their own distinct criteria 
(National Institute on Alcohol Abuse and Alcoholism, 2016). However, in 2013, the 
DSM-5 was released by the APA and combines alcohol abuse and alcohol dependence 
into one disorder, AUD, with multiple sub-classifications. The DSM-5 defines AUD as 
anyone meeting two or more of the 11 diagnostic criteria in a 12-month period. 
Depending on how many of the criteria are met, mild, moderate, or severe AUD can be 
determined (National Institute on Alcohol Abuse and Alcoholism, 2016) (see Appendix 1 
for DSM-5 AUD criteria).  
Any substance use-related risk behavior increases the likelihood of transmitting 
and acquiring HIV. For example, injection drugs use can directly transmit blood-borne 
pathogens, particularly if sterile injection practices are not observed. In addition, use of 
any intoxicating substance (alcohol or other drugs), can result in risky sexual or injection 
practices (e.g. sex without a condom; needle sharing) (McGowan et al., 2004; Gerbi et 
al., 2011; Liu et al., 2016; Tran et al., 2016; Fairbairn et al., 2017).  
Immediate effects of a heavy drinking episode include impulsive behavior 
(Fillmore, Blackburn, & Harrison, 2008), memory loss or “black outs” (Hartzler & 
Fromme, 2003), poor judgment, slurred speech, and confusion. These effects can impact 
an individual’s decision making capabilities and may cloud their judgment. Alcohol use 
is also associated with feelings of disinhibition, which can increase transmission risk 
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through unsafe sexual practices (Liu et al., 2016; Scott-Sheldon et al., 2016; “Substance 
Abuse/Use,” 2016; Tran et al., 2016; Walsh et al., 2016; Fairbairn et al., 2017).  
Alcohol use, similar to food insecurity, increases the risk of failing to adhere to 
HAART regimens through various mechanisms (Hendershot et al., 2009). Intoxication 
may cause individuals to forget to take their medications and, in frequent regular alcohol 
use, a lack of consistency in day-to-day activities impacts their ability to comply with 
daily habits such as taking a scheduled medication (Kalichman et al., 2014). Adhering to 
HAART provides the best prognosis of HIV disease progression and this is threatened by 
alcohol use (Cook et al., 2001; Hendershot et al., 2009). For instance, current alcohol use 
(any alcohol use in the past 30 days) has been associated with suboptimal HAART 
adherence (66% compared to 74% in nondrinkers) (Golin et al., 2002). 
In addition to medication non-adherence, sex without a condom increases the risk 
of transmitting or acquiring HIV (Liu et al., 2016; Rehm et al., 2012). A meta-analysis of 
27 relevant studies indicated that any alcohol consumption, problematic alcohol 
consumption (defined as: binge, at-risk, problem, or hazardous drinking), and consuming 
alcohol before sex were all significantly associated with unprotected sex among PLWHA 
(Shuper et al., 2009). Also, intentions to engage in risky sex behaviors increase with 
increased alcohol use (Rehm et al., 2012).  
The pathological impacts of heavy alcohol use on the body can be seen in 
alcoholic liver disease which causes oxidative stress and activation of immune cascades 
(Park, Lee, & Lee, 2014). Unhealthy alcohol use and HIV both increase intestinal 
permeability which increases the risk of microbial translocation from the gut and 
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development of opportunistic infections (Secretary of Health and Human Services, 2000; 
Brenchley et al., 2006; Dillon et al., 2014; Williams et al., 2016). Although studies 
investigating a link between alcohol use and microbial translocation markers have found 
mixed results (Williams et al., 2016), the increased risk of morbidity and mortality as a 
consequence of opportunistic infections in those who are immunocompromised is well 
established (Crowe et al., 1991; Modi et al., 2013; Katano et al., 2014; Tanuma et al., 
2016).  
In addition, alcohol dependence among PLWHA is associated with a decline in 
the number of CD4 cells, independent of ART adherence (Malbergier, Amaral, & 
Cardoso, 2015). It has been found that HAART adherent HIV positive individuals who 
consume alcohol in excess quantities are almost 3 times more likely to have a decline in 
their CD4 cell count, regardless of baseline CD4 cell count, ART use over time, when 
they were diagnosed with HIV, sex, or age  (Baum et al., 2010).  
 
Food Insecurity and Alcohol Use  
Not only do food insecurity and alcohol use cause poor clinical outcomes on their 
own, but this is amplified when they co-exist. Vitamin D levels, which regulate immune 
function in the lungs, decrease with long-term, repeated alcohol use (Ogunsakin et al., 
2016). Heavy alcohol use has been linked to increased incidences of upper respiratory 
tract infections (Engs & Aldo-Benson, 1995; Fernández-Solá et al., 1995), which may be 
due to deficiencies in important nutrients such as vitamin D (Ogunsakin et al., 2016). 
Alcohol induced appetite suppression (which is seen in heavy, repeated alcohol use), poor 
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nutrient absorption due to liver cirrhosis or diarrhea from heavy drinking, as well as 
vitamin and mineral deficiencies related to drinking increase the risk of having serious 
health-related problems (Nicolás et al., 2001; McCormick, Onwuameze, & Paradiso, 
2014). For instance, Korsakoff Syndrome and Wernicke’s Encephalopathy are two 
neurological disorders caused by thiamine deficiencies associated with alcohol use 
disorder (Lough, 2012).  
In addition, the financial burden of regular, repeated alcohol use may also 
contribute to food insecurity. By spending resources on alcohol, individuals may not have 
enough money to spend on food (Parpouchi et al., 2016). This type of alcohol use also 
decreases one’s employability, thus impacting their financial stability and their ability to 
obtain regular meals (Khan, Murray, & Barnes, 2002; Riley et al., 2011).  
Twelve-step groups through organizations such as Narcotics Anonymous and 
Alcoholics Anonymous, recommend individuals avoid “HALT” feelings (Hungry, 
Angry, Lonely or Tired) when attempting to abstain from drugs and/or alcohol. This is 
due to the fact that these feelings may increase an individual’s propensity to relapse 
(Caan & Belleroche, 2002).  
It is well known that the relationship between neuroendocrine factors (e.g. 
hormones) and physiological responses (e.g. maintaining blood pressure, 
sympathetic/parasympathetic responses) play many important roles in the human body. 
However, the relationship between long-term, repeated alcohol use and 
hormones/peptides is a fairly recent area of study. Hunger is modulated by hormones 
depending on the nutritional and energy state of the body. Ghrelin is a peptide hormone 
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produced in the gut and hypothalamus that signals hunger in the event of low-nutritional 
or energy states. Elevated ghrelin levels are also associated with alcohol cravings 
(Addolorato et al., 2006). Avoiding hunger, as mentioned in HALT, could be because 
having high ghrelin levels, puts individuals at risk for developing alcohol cravings. In 
addition, AUD causes increases in the peptide hormone leptin, which is released by 
adipose cells to signal satiation. Since long term repeated alcohol use may cause appetite 
suppression, through hyperleptinemia, hunger’s impact on causing an individual to 
relapse may be due to a desire to self-satiate (Nicolás et al., 2001; Wurst et al., 2007). 
Therefore, food insecurity can cause low energy states which triggers the release of 
ghrelin. Ghrelin is positively associated with alcohol craving and thus could cause 
unhealthy alcohol use. Also, feelings of hunger may be muted by elevated leptin levels 
secondary to alcohol consumption. 
Furthermore, alcohol use is associated with depression as a maladaptive coping 
strategy (Weiser et al., 2011). Food insecurity is also associated with depression and 
often co-occurs with suicidal ideation and alcohol use disorder (Alaimo et al., 2002; 
Althoff, Ametti, & Bertmann, 2016; Pryor et al., 2016; Whittle et al., 2016). Given the 
prevalence of these conditions among PLWHA, the relationship between food insecurity 
and alcohol use should be further investigated. 
Significance of Current Research 
There have been many studies examining the impact unhealthy alcohol use and/or 
food insecurity have on medication adherence in PLWHA and the consensus is that 
individuals who are food insecure and/or heavily consume alcohol generally have 
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difficulties remaining adherent to their HAART regimens and experience worse clinical 
outcomes (Golin et al., 2002; Hendershot et al., 2009; Kalichman et al., 2014; Craveiro et 
al., 2016; Parpouchi et al., 2016).  
Moreover, food insecure populations are often socioeconomically disadvantaged 
and are at risk for developing risky behaviors and maladaptive coping strategies (Anema 
et al., 2011; Weiser et al., 2011; Whittle et al., 2016). In PLWHA, these maladaptive 
coping strategies can greatly impact their overall health and the effectiveness of their 
HAART regimen thus producing worse clinical outcomes, especially when compared to 
individuals without HIV. By addressing food insecurity as a primary problem, it is 
hopeful that physicians will be able to effectively provide at-risk patients with better 
clinical outcomes and prevent worsening or relapsing into risky behaviors, such as 
hazardous alcohol consumption.  
Both food insecurity and unhealthy alcohol use are prevalent in PLWHA 
(Normén et al., 2005; Williams et al., 2016). Food insecure individuals are more likely to 
have heavy episodic drinking (6 or more drinks in one sitting at least once a month), 
compared to those who are food secure (Wang et al., 2015). Also, there has been a 
consistent association between food insecurity (measured by the USDA Food Security 
Scale and/or HFIAS) and unhealthy alcohol use [measured using the AUDIT, 
AUDADIS-IV (Alcohol Use Disorder and Associated Disabilities Interview Schedule-
IV) and/or the TWEAK (Tolerance, Worry, Eye-opener, Amnesia, K/Cut down) 
Questionnaire] when studying South African townships (Dewing, Tomlinson, le Roux, 
Chopra, & Tsai, 2013; Eaton, Cain, et al., 2014; Eaton, Pitpitan, et al., 2014). This 
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relationship is often explained through sociocultural and socioeconomic means; however, 
little is known about the association between food insecurity and unhealthy alcohol in the 
United States. In addition, there is a significant amount of literature suggesting that food 
insecurity may be associated with depression, and that depression can lead to maladaptive 
coping (e.g. heavy alcohol use) (Weiser et al., 2011), as well as diminished mental and 
general health (Hatsu et al., 2016).  
Risk factors such as substance use, mental health disorders (e.g. depression), and 
low SES increase the risk for both food insecurity and alcohol use (Alaimo et al., 2002; 
Bravo, Pearson, & Henson, 2017). Furthermore, substance use is common in PLWHA 
and may result in HIV transmission through risky behavior as well as poor clinical 
outcomes (Baum et al., 2010; Gerbi et al., 2011). Food insecurity is also prevalent among 
PLWHA receiving ART who use alcohol, thus further increasing the risk of this 
population developing detrimental health outcomes (Kalichman et al., 2014). 
Therefore, this study aims to investigate if food insecurity, compared to food 
security, is associated with unhealthy alcohol use in PLWHA and substance use disorder.  
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METHODS 
The Boston ARCH study is a part of the Uganda Russia Boston Alcohol Network 
for Alcohol Research Collaboration on HIV/AIDS (URBAN ARCH) Consortium. The 
over-arching goal of the URBAN ARCH consortium is to conduct prospective cohort 
studies that build on pre-existing cohort studies and characterize the impact alcohol use 
has on PLWHA. Through studying the relationship between alcohol use and HIV disease, 
healthcare providers may be able to more effectively treat patients and lessen the 
detrimental impact alcohol use may cause on their overall health. The Boston ARCH 
study was a prospective cohort study initially established to assess the effects of alcohol 
consumption on bone health in PLWHA who also had substance dependence or ever 
injection drug use. 
The current study reported herein is a cross-sectional secondary analysis of data 
collected annually from the Boston ARCH cohort. Our analytic sample is comprised of 
adults in the Boston ARCH cohort who completed both the Household Food Insecurity 
Assessment Scale (HFIAS) and Alcohol Use Disorder Identification Test – Consumption 
(AUDIT-C) questionnaires. After the study began, the investigators decided to add the 
HFIAS questionnaire at the 12-month follow up and this was asked again at the 24-month 
follow up. Therefore, this was not included in the baseline assessment visit interview. 
The Institutional Review Board of Boston University Medical Campus approved this 
study. Funding and a Certificate of Confidentiality were provided by the National 
Institute on Alcohol Abuse and Alcoholism. All participants provided written informed 
consent forms and were compensated for completing the study assessments. 
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A. Participants   
Participants were enrolled into the Boston ARCH Cohort between December 
2012 and November 2014 from clinical sites of HIV care through in-person interviews. 
The main enrollment sites were the Center for Infectious Diseases of Boston Medical 
Center (BMC) and the Boston Healthcare for the Homeless Program, which is a primary 
care clinic for people who are homeless. Participants were deemed eligible based upon 
the following criterion: (1) confirmation of HIV infection in medical records, (2) current 
DSM-IV drug or alcohol dependence (past 12-months) or ever injection drug use 
assessed using the validated Mini-International Neuropsychiatric Interview (MINI) 
(Sheehan et al., 1998), (3) ability to speak English (fluency), (4) age of 18 or older, and 
(5) willingness to provide contact information for at least one person who is likely to 
know where the participant would be (to assist with follow-up). The exclusion criteria 
were: (1) pregnant (confirmed by urine test), (2) plans to leave Boston area in the next 
year, and (3) cognitive impairment resulting in inability to provide informed consent and 
understand interview (determined by trained research assistant).  Participants were 
followed for 1 to 3.5 years with comprehensive in-person assessments every 6 months 
and laboratory tests every 12 months.  
 
B.  Independent Variable  
 Food insecurity, the independent variable, was measured using the Household 
Food Insecurity Access Scale (HFIAS) at the 12- and 24-month follow up visits. The 
HFIAS is a series of 9 questions used to measure an individual’s level of food insecurity 
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within the past four weeks (see Appendix 2). This validated, continuous scale provides 
each individual with a score (0 to 27) based on their responses to the questionnaire and 
subsequently determines their level of food insecurity at that time (Deitchler et al., 2010; 
Mohammadi et al., 2012; Salvador Castell, Pérez Rodrigo, Ngo de la Cruz, & Aranceta 
Bartrina, 2015). The HFIAS score was divided into four categories (food secure, mildly 
food insecure, moderately food insecure, severely food insecure) (Coates, Swindale, & 
Bilinsky, 2007). Cut-offs for food insecurity were determined by dichotomizing these 
categories into food insecure (combining mild, moderate, and severe food insecurity) and 
food secure. For the purposes of this study, we used a dichotomous interpretation of the 
HFIAS – food insecure versus food secure. Food secure is defined as 0 or 1 point on the 
first item of the HFIAS. Further detail on scoring is available in the HFIAS Indicator 
Guide (Coates et al., 2007). 
 
C.  Dependent Variable: 
 Unhealthy alcohol use, the outcome variable, was measured using the AUDIT-C 
screening instrument at baseline and subsequently every 6 months. For the purposes of 
this study, we analyzed data at the 12- and 24-month follow ups. The AUDIT-C is a 
series of 3 questions and is found at the beginning of the 10-item AUDIT questionnaire. 
The AUDIT-C measures alcohol consumption by providing a score between 0 and 12 
(see Appendix 3). It is used to identify individuals who have unhealthy alcohol use. The 
AUDIT-C has been validated against more detailed consumption questionnaires and 
diagnostic interviews, by numerous studies, and compared to the 10 item AUDIT, 
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AUDIT-C question three only, and the Quick Drinking Screen (QDS) (Bradley et al., 
2003; Letourneau et al., 2017). In men, a score greater than 3 is considered unhealthy 
alcohol use and in females, a score greater than 2 is considered unhealthy alcohol use 
(Bradley et al., 2003). For the purposes of this study, we looked at unhealthy alcohol use 
categorically (yes or no), which was determined using the participant’s AUDIT-C score.  
 
D.  Covariates  
 Covariates assessed in this study and included in the analyses were: age, sex, race, 
HIV viral load, CD4 cell count, physical health, mental health, the number of people the 
participant spent time with who were heavy or problem drinkers, homelessness, if the 
participant had someone to turn to if they were feeling bad and needed someone to talk 
to, and (DSM-IV) drug dependence (which was assessed by the MINI (Sheehan et al., 
1998)). This information was gathered during an in-person interview. Race and sex were 
assessed at the beginning of the study and the rest of the covariates were assessed at each 
time point. 
Physical and mental health were assessed using the Veterans RAND-12 (VR-12), 
a validated assessment tool comprised of 12 questions used to assess an individual’s 
general health (Delate & Coons, 2000; Selim et al., 2011). Physical and Mental 
component scores (PCS and MCS) were calculated from the VR-12 to characterize 
physical and mental health. These scores range from 0 to 100. The covariates listed above 
were selected because they were thought to be predictive of the outcome variable, 
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unhealthy alcohol use, and that they might be associated with food insecurity, based both 
on literature and clinical knowledge. 
E.  Statistical Analyses 
A cross-sectional analysis was performed of data collected from the Boston 
ARCH Cohort at 2 time points, 12 months apart. Descriptive statistics were generated for 
the dependent, independent, and covariate variables. These included counts and 
percentages for categorical variables, mean, standard deviations, median, interquartile 
range, and range for continuous variables.  
We fit adjusted and unadjusted logistic regression models for the main 
independent variable, the dependent variable and covariates (except for MCS and PCS 
scores that were thought to possibly be in the causal pathway between food insecurity and 
unhealthy alcohol use). A separate adjusted analysis was fit without drug dependence, as 
well, since this could also be in the causal pathway. The regression analyses included all 
observations from the study (e.g. data from one or both time points). Unadjusted and 
adjusted odds ratios and 95% confidence intervals were calculated for the associations 
between all independent variables and the dependent variable. 
In our analyses, we pool the data from the 12 and 24-month visits, and use 
generalized estimating equations (GEE) logistic regression to study the association 
between food insecurity and unhealthy alcohol use.  The GEE approach appropriately 
accounts for the correlation within the data resulting from including multiple 
observations from individual subjects in the analysis. All statistical analysis was 
completed using SAS software, Version 9.4 (SAS Institute Inc., Cary, NC, USA). 
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RESULTS 
 There were 1,460 patient encounters regarding screening for the Boston ARCH 
cohort at the Infectious Disease Clinic at Boston Medical Center and Boston Healthcare 
for the Homeless. Of these, 673 individuals (46%) were assessed for eligibility in the 
Boston ARCH cohort. After completing the screening procedures, 299 (44%) did not 
meet eligibility criteria to be a part of the Boston ARCH cohort. The most common 
reasons individuals did not meet the eligibility criteria were that they did not have alcohol 
or drug dependence in the past 12 months or they had never injected drugs (82%). Of the 
374 who did meet the eligibility criteria, 250 (67%) people enrolled in the Boston ARCH 
cohort.  
 
A.  Study Participants  
 Our analytic sample consisted of the 233 (93%) adults in the Boston ARCH 
cohort who completed the HFIAS and the AUDIT-C at the 12 month follow up and/or the 
24 month follow up (time points 1 and 2, respectively). There were 166 participant 
responses at time point 1 and 133 participant responses, 12 months later, at time point 2, 
resulting in a total of 299 data points from individuals who completed both the HFIAS 
and the AUDIT-C. There was some overlap between the two visits, resulting in more data 
points than participants; 100 participants only had data at 12 months, 67 participants only 
had data at 24 months, and 66 participants had data at both 12 and 24 months.  
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B.  Descriptive Analysis  
 Participants had a mean age in their 6th decade (Table 1). The majority of our 
sample identified as male (65%) and was Black/African American (51%). Approximately 
80% and 85% had a viral load under 200 at time points 1 and 2, respectively. At time 
point 1, 53% of the sample had a CD4 cell count greater than or equal to 500; this was 
64% at time point 2.  
Furthermore, at time point 1, 44% of the cohort was food insecure and this was 
the same at time point 2. Unhealthy alcohol use was found in 40% of the sample at time 
point 1 and 42% at time point 2. Over half of the sample indicated that they spent time 
with a few, or more, heavy/problem drinkers. The vast majority of this sample had 
someone they could turn to in a time of need (> 95%) at both time points. Less than one 
fourth of the sample reported homelessness at either time point. Drug dependence was 
41% at time point 1 and 34% at time point 2. Mean physical component scores (PCS) 
were consistently 42.2 at both time points while mean mental component scores (MCS) 
were 43.6 at time point 1 and 45.7 at time point 2. 
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Table 1: Characteristics of 233 PLWHA and Substance Dependence   
 Time point 1 n=166 
observations 
Time point 2 n=133 
observations 
AUDIT-C unhealthy alcohol use 
No 
Yes 
 
99 (59.6%) 
67 (40.4%) 
 
77 (57.9%) 
56 (42.1%) 
Food Insecurity 
Food secure 
Food insecure 
 
93 (56.0%) 
73 (44.0%) 
 
75 (56.4%) 
58 (43.6%) 
Age at interview 
N 
Range 
Mean (SD) 
 
166 
24 – 69 
50.2 (9.3) 
 
133 
30 – 71 
51.7 (8.3) 
Sex 
Male 
Female 
 
108 (65.1%) 
58 (34.9%) 
 
82 (61.7%) 
51 (38.4%) 
Race 
Black/African American 
White 
Hispanic 
Other 
 
85 (51.2%) 
29 (17.5%) 
43 (25.9%) 
9 (5.4%) 
 
71 (53.4%) 
25 (18.8%) 
31 (23.3%) 
6 (4.5%) 
HIV Viral Load 
<200 
200+ 
Missing 
 
129 (80.1%) 
32 (19.9%) 
5 
 
110 (84.6%) 
20 (15.4%) 
3 
CD4 Count 
<200 
200-<500 
500+ 
Missing 
 
16 (9.9%) 
59 (36.7%) 
86 (53.4%) 
5 
 
14 (10.8%) 
33 (25.4%) 
83 (63.8%) 
3 
PCS 
N 
Range 
Mean (SD) 
 
165 
15.6 – 63.0 
42.2 (10.1) 
 
133 
20.0 – 63.1 
42.2 (10.3) 
MCS 
N 
Range 
Mean (SD) 
 
165 
10.7 – 65.7 
43.6 (12.3) 
 
133 
15.2 – 66.6 
45.7 (11.4) 
How many of the people you spend time 
with are heavy or problem drinkers? 
None 
A few 
About half or more 
 
 
72 (43.4%) 
63 (37.9%) 
31 (18.7%) 
 
 
59 (44.4%) 
57 (42.9%) 
17 (12.8%) 
Homeless 
No 
Yes 
 
126 (75.9%) 
40 (24.1%) 
 
113 (85.0%) 
20 (15.0%) 
People you can turn to in a time of need 
No 
Yes 
 
7 (4.2%) 
159 (95.8%) 
 
4 (3.0%) 
129 (97.0%) 
Drug dependence 
No 
Yes 
Missing 
 
97 (58.8%) 
68 (41.2%) 
1 
 
87 (65.9%) 
45 (34.1%) 
1 
PLWHA: people living with HIV/AIDS, SD: standard deviation, PCS: physical component score, MCS: mental component score.    
AUDIT – C: Alcohol Use Disorder Identification Test – Consumption 
Note: Data for time point two was collected 12 months later. 
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C.  Multivariable Analyses 
 Unadjusted and adjusted models indicated no significant association between food 
insecurity and AUDIT-C unhealthy alcohol use (Table 2). In an unadjusted regression 
model, the odds ratio (OR) for the association between food insecurity and unhealthy 
alcohol use was 1.58 (CI 95%: 0.95, 2.62, p = 0.08). However, in adjusted regression 
analysis, this association disappeared [aOR: 1.06 (CI 95%: 0.59, 1.87), p=0.85].  
Significant associations were seen in the unadjusted model between number of 
people spent time with who are heavy/problem drinkers and unhealthy alcohol use (p 
<0.0001). In unadjusted analysis, the OR (95% CI) was 2.40 (1.37, 4.19) for individuals 
who spent time with a few people who were heavy/problem drinkers and 5.48 (2.53, 
11.87) for individuals who spent time with half, or more, people who were 
heavy/problem drinkers, both compared with none. In adjusted analysis, this association 
was still significant (p=0.017) for those who spent time with a few heavy/problem 
drinkers [aOR: 1.85 (1.02, 3.36)] and those who spent time with half, or more, 
heavy/problem drinkers [aOR: 3.59 (1.49, 8.66)].  
Drug dependence was also significantly associated with unhealthy alcohol use in 
unadjusted analysis (p <0.0001) with an OR (95% CI) of 3.51 (2.03, 6.05). In adjusted 
analysis, this association remained significant [aOR (95% CI): 2.65 (1.39, 5.06), 
p=0.005].  In addition, homelessness, in unadjusted analysis, increased the odds of 
unhealthy alcohol use [OR (95% CI) = 2.62 (1.38, 4.98), p = 0.01). Adjusted analysis 
suggests there is a slightly higher odds of having AUDIT-C unhealthy alcohol use if 
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homeless; however, the odds ratio was not statistically significant [aOR = 1.22 (0.57, 
2.63), p = 0.61]. We found that age had an OR=1, in both unadjusted and adjusted 
analyses, which indicated that, in our sample, age did not increase the odds of unhealthy 
alcohol use, and there was no significant association between age and unhealthy alcohol 
use. In adjusted analysis, individuals who identified as female had a slightly higher odds 
of unhealthy alcohol use [aOR (95% CI) = 1.30 (0.70, 2.42)], but this was also not 
statistically significant (p=0.40).  
Finally, it is interesting to note, in unadjusted and adjusted analyses, individuals 
who identified as “other” race, had significantly higher odds of having unhealthy alcohol 
use (OR=1.99, aOR=1.68); however, given the small number of participants in this 
category (n=9), our CI was very wide and these results should be interpreted cautiously. 
See Table 2 for results. 
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Table 2. Unadjusted and Adjusted Association between Food Insecurity, Other 
Factors, and Unhealthy Alcohol Use (AUDIT-C) in Logistic Regression Models 
 Unadjusted Adjusted 
 OR (95% CI) p-value OR (95% CI) p-value 
Food Insecurity 
Secure 
Insecure 
 
Reference 
1.58 (0.95, 2.62) 
 
0.0817 
 
Reference 
1.06 (0.59, 1.87) 
 
0.8521 
Age, 1 yr increase 0.99 (0.97, 1.02) 0.7208 1.00 (0.97, 1.04) 0.7811 
Sex 
Male 
Female 
 
Reference 
1.07 (0.62, 1.85) 
 
0.8036 
 
Reference 
1.30 (0.70, 2.42) 
 
0.4042 
Race/ethnicity 
Black/African American 
White 
Hispanic 
Other 
 
Reference 
0.85 (0.40, 1.76) 
0.72 (0.37, 1.40) 
1.99 (0.52, 7.64) 
 
0.5020 
 
Reference 
1.05 (0.46, 2.42) 
0.78 (0.37, 1.66) 
1.68 (0.41, 6.96) 
 
0.7578 
HIV Viral Load 
<200 
200+ 
 
0.55 (0.30, 1.01) 
Reference 
 
0.0609 
 
1.02 (0.47, 2.23) 
Reference 
 
0.9549 
CD4 Count 
<200 
200-<500 
500+ 
 
Reference 
0.88 (0.37, 2.11) 
0.59 (0.25, 1.41) 
 
0.2764 
 
Reference 
1.12 (0.36, 3.57) 
0.88 (0.28, 2.76) 
 
0.7401 
How many people do you spend 
time with who are heavy/problem 
drinkers 
None 
A few 
About half or more 
 
 
Reference 
2.40 (1.37, 4.19) 
5.48 (2.53, 11.87) 
 
<0.0001 
 
 
Reference 
1.85 (1.02, 3.36) 
3.59 (1.49, 8.66) 
 
0.0173 
Homeless 
No 
Yes 
 
Reference 
2.62 (1.38, 4.98) 
 
0.0051 
 
Reference 
1.22 (0.57, 2.63) 
 
0.6086 
Drug dependence 
No 
Yes 
 
Reference 
3.51 (2.03, 6.05) 
 
<0.0001 
 
Reference 
2.65 (1.39, 5.06) 
 
0.0045 
Note: adjusted for all variables listed in the table  
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In an adjusted analysis without drug dependence as a covariate, the association 
between food insecurity and unhealthy alcohol use was not statistically significant [OR 
(95% CI) = 1.31 (0.75, 2.30), p = 0.35] (Table 3).   
Table 3. Adjusted Association between Food Insecurity, Other Factors, and 
Unhealthy Alcohol Use (AUDIT-C) in Multivariable Logistic Regression Model 
(covariate drug dependence omitted) 
 Adjusted 
 OR (95% CI) p-value 
Food Insecurity 
Secure 
Insecure 
 
Reference 
1.31 (0.75, 2.30) 
 
0.3477 
Age, 1 yr increase 1.00 (0.97, 1.03) 0.8927 
Sex 
Male 
Female 
 
Reference 
1.16 (0.64, 2.10) 
 
0.6311 
Race/ethnicity 
Black/African American 
White 
Hispanic 
Other 
 
Reference 
1.12 (0.50, 2.52) 
0.76 (0.36, 1.60) 
1.55 (0.45, 5.32) 
 
0.7067 
HIV Viral Load 
<200 
200+ 
 
0.91 (0.43, 1.91) 
Reference 
 
0.7994 
CD4 Count 
<200 
200-<500 
500+ 
 
Reference 
1.02 (0.36, 2.88) 
0.79 (0.18, 1.35) 
 
0.6982 
How many people do you spend time 
with who are heavy/problem drinkers? 
None 
A few 
About half or more 
 
 
Reference 
2.16 (1.20, 3.87) 
4.16 (1.78, 9.68) 
 
0.0026 
Homeless 
No 
Yes 
 
Reference 
1.50 (0.70, 3.19) 
 
0.3069 
Note: adjusted for all covariates in the table  
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DISCUSSION 
 Given the impact heavy alcohol consumption and food insecurity have on an 
individual’s health and given the prevalence of alcohol consumption and food insecurity 
among PLWHA, the goal of this study was to assess whether there was an association 
between food insecurity and unhealthy alcohol use; however, contrary to our hypothesis, 
we did not detect this association. In unadjusted analysis, there was a borderline 
significant association (OR= 1.58, p = 0.08) which disappeared in the adjusted analysis 
(aOR = 1.06, p=0.85).  
 
A.  Main findings and Related Research 
 A similar study was conducted investigating the relationship between food 
insecurity and alcohol use in HAART-naïve HIV infected persons living in Mbarara, 
Uganda and St. Petersburg, Russia. The Russia and Uganda ARCH cohorts, similar to the 
Boston ARCH cohort, were enrolled through in-person interviews. The Russia cohort 
consisted of 351 participants and the Uganda cohort consisted of 445 participants. This 
study also used the HFIAS to measure food insecurity and the AUDIT-C to measure 
heavy alcohol consumption. Covariates adjusted for in this study included age, which we 
also considered, gender, educational attainment beyond basic education in each setting, 
marital status, and income. The Russia cohort also adjusted for drug and alcohol 
dependence in the past 12 months (assessed using the MINI, similar to the Boston ARCH 
cohort), CD4 cell count, and Medical Outcomes Survey – HIV (MOS-HIV) Social 
Support Survey score (Wu et al., 1991). The Uganda cohort additionally included 
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religious affiliation, literacy, CD4 cell count, and an HIV symptom index (A. C Justice et 
al., 2001). Our study also adjusted for CD4 cell count and DSM-IV drug dependence, 
using the same validated measure. Both of these cohorts reported significant prevalence 
of HFIAS defined food insecurity (52% of the Russia cohort and 84% of the Uganda 
cohort) as well as AUDIT – C current heavy alcohol use (71% of the Russia Cohort and 
43% of the Uganda cohort). Our Boston ARCH cohort was found to be approximately 
44% food insecure and 40-42% reported unhealthy alcohol use. Despite the prevalence of 
food insecurity and heavy alcohol use in both cohorts, the Russia-Uganda ARCH study 
did not find an association between heavy alcohol use and food insecurity in either the 
Russia cohort or the Uganda cohort (Patts et al., 2016). The results of our Boston ARCH 
study were consistent with the findings in the Russia-Uganda study, despite cross-cultural 
differences. It is also noteworthy that the majority of our analytic sample was HAART 
adherent with controlled HIV viral loads and CD4 cell counts, compared to the Russia-
Uganda study whose cohorts were HAART-naïve at the start of their study. Despite this 
difference between our sample and the Russia-Uganda study, our results were consistent. 
This consistency supports the robustness of our results. 
 Kalichman et al (2014) investigated food insecurity and antiretroviral adherence 
among PLWHA who drink alcohol in Atlanta, GA. Their study enrolled 183 participants 
and found 43% to be food insecure. To measure alcohol use, the AUDIT was used and 
investigators found higher average AUDIT scores in persons with food insecurity than 
those who were food secure (6.4 compared to 5.4 in food secure individuals). Since the 
AUDIT is a scaled measure, higher scores are suggestive of a higher likelihood of 
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unhealthy alcohol use. Therefore, this study did find an association between food 
insecurity and a scaled measure of unhealthy alcohol use.  
 Eaton et al., (2014a) discovered a relationship mediated by alcohol use between 
food insecurity and sexual risk taking in women who live in South African townships. 
They explained this relationship by proposing that alcohol was easier to obtain than food 
for women in this population. In addition, it has been noted that alcohol is used as 
currency for sexual exchange among men and women in these townships (Watt et al., 
2012). Therefore, this study suggested that women may be more likely to exchange sex 
for goods, such as alcohol (Eaton et al., 2014a). Unlike our study, Eaton et al. (2014) 
found an association between alcohol intake frequency/heavy episodic drinking (e.g. 
binge drinking) and food insecurity in women, even after controlling for significant 
demographic factors. However, this relationship was not mediated by alcohol in men. 
This association may exist in the South African population but not ours due to cultural 
differences and accessibility to various available resources in the United States (e.g. food 
assistance programs, day-shelters, etc.). Also, this study measured alcohol use using the 
Alcohol Use Disorder and Associated Disability Interview Schedule – IV (AUDADIS – 
IV), while we used the AUDIT – C.  
 Food insecurity was also found to be significantly associated with alcohol use 
among pregnant women in South Africa, after adjusting for age, ethnicity, education, and 
marital status (Eaton et al., 2014b). The sample in this study reported AUDIT heavy 
alcohol use (34% reported having 6 or more drinks per occasion on at least a weekly 
basis), despite pregnancy. Also, 87% of the pregnant women reported food insecurity at 
  33 
least once in the past month. Researchers proposed that alcohol use in this population 
may be greatly influenced by lack of education regarding self-care during pregnancy, 
social norms, and addiction. Although our study did not include pregnant participants, we 
enrolled at-risk participants who had SUD and were immunocompromised from their 
HIV infection. In addition, our results were surprising, given the low SES of our sample 
and the prevalence of alcohol use disorder. However, as aforementioned, these results 
could also be explained by cultural differences and differing educational and social 
service resources. 
 When studying food insecurity among homeless adults with mental illnesses in 
Vancouver, British Columbia, Parpouchi et al, (2016) found 64% of their 421-participant 
cohort to be food insecure using a modified version of the USDA Adult Food Security 
Survey. Current substance dependence was noted in 58% of the cohort while alcohol 
dependence was found in 29% of the cohort. These were assessed using the Maudsley 
Addiction Profile (Marsden et al., 1998). In their cohort, PLWHA had over 4 times the 
odds of being food insecure compared to those without HIV/AIDS. Their study addresses 
the possible role HIV plays as a risk factor for increased food insecurity; however, they 
did not test the association between food insecurity and substance use disorder or 
alcohol/drug use.  
 Food insecurity and HIV risk behaviors were investigated among individuals 
released from prisons within Texas, California, and Connecticut within the past 12 
months (Wang et al., 2013). They also considered the access these individuals had to 
Supplemental Nutrition Assistance Programs (SNAP), which varies by state depending 
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on the state law and whether or not the individual was convicted of a drug felony and/or 
complied with their drug treatment plans and court sentences. For instance, in Texas, any 
individual convicted of a drug felony is banned from using SNAP food benefits. Their 
study used the Food Security Model (FSM) to study food insecurity, their independent 
variable, and found 91% of their sample to have any food insecurity (marginal food 
security, low food security, and very low food security) in the past month. In adjusted 
analysis, participants who did not eat for an entire day had 20 times greater odds of using 
alcohol and six times greater odds of using cocaine prior to intercourse, compared to 
those who had eaten at least one meal. After controlling for states with SNAP food 
benefit bans, the odds of alcohol and cocaine use before sex decreased. Given that the 
association between alcohol use before intercourse and food insecurity decreases after 
controlling for SNAP benefit bans, it is possible that having limited or no access to food 
can increase the likelihood of alcohol consumption. The results of their study support our 
hypothesis that food insecurity is associated with unhealthy alcohol use. It is possible that 
we obtained different results due to the fact that their population, given their recent 
release from prison, is in a transition period where they may have fewer resources and 
face a different type of marginalization whereas our population may have more resources, 
networks, and assistance at their disposal.  
 Although we did not find an association between food insecurity and unhealthy 
alcohol use, food insecurity is associated with use of other substances. Food insecurity 
has been associated with injection drug use in a Los Angeles and San Francisco sample 
(Schmitz et al., 2016). People who inject drugs (PWID) and reported distributive needle 
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sharing and acquiring needles from someone who goes to a needle exchange facility 
within the past 6 months reported food insecurity more frequently than their counterparts 
(70 and 75%, respectively compared to 54%). In addition, individuals reporting use of 
multiple non-injection drugs in the past month were associated with higher prevalence of 
food insecurity. While their study found an association between substance use and food 
insecurity, their sample only contained 7% PLWHA (compared to the 100% in our 
sample). This may limit our ability to draw comparisons between the studies; however, 
the increased risky behavior in this sample and its association with food insecurity is 
relevant to our study. This study supports the importance of studying the relationship 
between food insecurity and substance use. 
 
B.  Limitations 
 Some limitations must be taken into consideration in our study. We were unable 
to enroll 100% of the eligible sample at the enrollment locations and we only enrolled 
PLWHA in clinical care who had substance use disorder; therefore, we are not able to 
generalize our data to all PLWHA, or all PLWHA with SUD. However, the sample we 
did enroll is a well characterized one of people living with HIV/AIDS and substance use 
disorder in an urban setting and this was the population we were interested in studying.  
 The modest size of our analytic sample from our Boston ARCH cohort poses 
another limitation to this study. Given our sample size and observed associations between 
unhealthy alcohol use and the covariates, there would need to be an underlying adjusted 
(true) odds ratio of 2.2 between food insecurity and unhealthy alcohol use to have 80% 
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power of detecting this effect.  However, after adjustment, there is no suggestion of an 
association between our independent and dependent variable because the OR was very 
close to 1 (OR=1.06). Therefore, there might be an effect that we did not detect; however, 
our adjusted estimate did not suggest an association. 
Another limitation of this study is that this cohort has many risks for unhealthy 
alcohol use. The confluence of homelessness, impaired mental and physical health, 
current alcohol or other drug dependence and other social and physiological ills may 
impact our ability to detect the effect of the single risk factor food insecurity on 
unhealthy alcohol use. For example, craving from already having substance use disorder, 
mental symptoms, and physical symptoms are powerful factors that could obscure an 
association between food insecurity and unhealthy alcohol use. 
 Finally, causality and directionality of association cannot be determined through 
this study due to its cross-sectional design; however, we wanted to know if these two 
variables were associated with each other rather than if one caused the other. The benefit 
of using a cross sectional analysis was that we were able to study the prevalence of food 
insecurity and unhealthy alcohol use within our sample during overlapping time periods 
(1 year for the AUDIT – C and 4 weeks for the HFIAS) and study if there was a 
significant association between the two.  
 
C.  Strengths 
 The prospective data collected from the Boston ARCH cohort was done using 
validated tools, the HFIAS and the AUDIT-C. These two assessments are widely used to 
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study food insecurity and unhealthy alcohol use across various research studies. The 
Boston ARCH cohort enrolled each participant through in-person interviews and 
collected quantitative data. We had largely complete data in our sample (less than 5% 
missing data in the dependent and independent variables as well as all covariates). These 
data allowed us to characterize the sample, test associations in adjusted analysis, and 
account for various covariates in our analysis. By choosing a cross-sectional study, we 
were able to measure the prevalence of food insecurity and unhealthy alcohol use in our 
sample. 
 
D.  Conclusions and Implications 
 In unadjusted analysis, we saw a borderline significant association between food 
insecurity and unhealthy alcohol use; however, this association disappeared in adjusted 
analysis. We therefore conclude that, at least among urban populations of PLWHA and 
substance dependence in the United States, food insecurity does not appear to be 
associated with unhealthy alcohol use 
Future research should further explore the relationship between food insecurity 
and unhealthy alcohol use by considering moderators and mediators. For example, the 
role depression plays in the relationship between food insecurity and unhealthy alcohol 
use would be useful to investigate. Co-existing conditions, such as depression or chronic 
pain, may increase the likelihood of participating in risky behavior or substance use and 
should be studied. 
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Due to the prevalence of food insecurity and alcohol use among PLWHA and the 
risk of relapse or worsening substance use among those with SUD, careful consideration 
should be given to the role food insecurity plays in possible relapse. It would also be 
beneficial to prospectively consider food insecurity as a risk factor for relapse in PLWHA 
and alcohol use disorder.  
It would be advantageous to expand study to include individuals who are not 
seeking treatment. Our sample’s HIV infection was well controlled; however, it would be 
interesting to see if food insecurity and alcohol use are associated in people with 
uncontrolled viral loads and low CD4 cell counts living in the United States. A larger 
sample would allow researchers to consider medical and psychological symptoms that 
may differ in a population of people who are not seeking treatment. It would also allow 
investigators to put this research in context with other co-existing risk factors. These risk 
factors should include use of other substances such as injection and non-injection drugs. 
Also, differing socioeconomic status (SES) and differing levels of access to social 
services, such as SNAP food benefits, may impact the relationship between food 
insecurity and unhealthy alcohol use.  
Poor mental and/or physical health secondary to psychological and/or 
environmental stressors can cause serious complications among individuals who are 
already at-risk for health problems (Weiser et al., 2011). Also, a significant association 
between food insecurity and alcohol consumption has been noted in other studies done in 
South Africa (Eaton et al., 2014a; Eaton et al., 2014b). Through an in-depth literature 
review, research highlights the necessity for physicians to consider food security as a 
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factor that impacts HIV disease progression. It is possible that there is no association 
between food insecurity and unhealthy alcohol use or it may be that this association exists 
in samples less affected by substance use and dependence. Samples with a wider range of 
SES or in different cultures and societies may find different results than our study given 
different cultural norms, available educational resources, health services, and nutritional 
aid. Although food insecurity and unhealthy alcohol use were not significantly associated 
in this study, the prevalence and impact of food insecurity and alcohol use disorder 
among populations of PLWHA should be noted. Regardless of our results, future studies 
should expand this research to gain a better understanding of the relationship between 
food insecurity and unhealthy alcohol use in PLWHA.   
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APPENDIX 1 
DSM-5 Alcohol Use Disorder Criteria  
(National Institute on Alcohol Abuse and Alcoholism, 2016) 
In the past year, have you: 
 
1. Had times when you ended up drinking more, or longer, than you intended? 
2. More than once wanted to cut down or stop drinking, or tried to, but couldn't? 
3. A great deal of time is spent in activities necessary to obtain alcohol, use alcohol, 
or recover from its effects.  
4. Spent a lot of time drinking? Or being sick or getting over other aftereffects? 
5. Found that drinking—or being sick from drinking—often interfered with taking 
care of your home or family? Or caused job troubles? Or school problems? 
6. Continued to drink even though it was causing trouble with your family or 
friends? 
7. Given up or cut back on activities that were important or interesting to you, or 
gave you pleasure, in order to drink? 
8. More than once gotten into situations while or after drinking that increased your 
chances of getting hurt (such as driving, swimming, using machinery, walking in 
a dangerous area, or having unsafe sex)? 
9. Continued to drink even though it was making you feel depressed or anxious or 
adding to another health problem? Or after having had a memory blackout? 
10. Had to drink much more than you once did to get the effect you want? Or found 
that your usual number of drinks had much less effect than before? 
11. Found that when the effects of alcohol were wearing off, you had withdrawal 
symptoms, such as trouble sleeping, shakiness, restlessness, nausea, sweating, a 
racing heart, or a seizure? Or sensed things that were not there? 
 
SEVERITY: 
AUD: At least 2 symptoms 
Mild AUD: 2-3 symptoms 
Moderate AUD: 4-5 symptoms 
Severe AUD: 6+ symptoms 
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APPENDIX 2 
Household Food Insecurity Access Scale (HFIAS)  
(Salvador Castell et al., 2015) 
1. In the past four weeks, did you worry that your household would not have enough 
food?  
[0] No 
[1] Rarely (once or twice) 
[2] Sometimes (3-10 times) 
[3] Often (>10 times) 
 
2. In the past four weeks, were you or any household member not able to eat the kinds of 
foods you preferred because of a lack of resources?  
[0] No 
[1] Rarely (once or twice) 
[2] Sometimes (3-10 times) 
[3] Often (>10 times) 
 
3. In the past four weeks, did you or any household member have to eat a limited variety 
of foods due to a lack of resources?  
[0] No 
[1] Rarely (once or twice) 
[2] Sometimes (3-10 times) 
[3] Often (>10 times) 
 
4. In the past four weeks, did you or any household member have to eat some foods that 
you really did not want to eat because of a lack of resources to obtain other types of food?   
[0] No 
[1] Rarely (once or twice) 
[2] Sometimes (3-10 times) 
[3] Often (>10 times) 
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5. In the past four weeks, did you or any household member have to eat a smaller meal 
than you felt you needed because there was not enough food?  
[0] No 
[1] Rarely (once or twice) 
[2] Sometimes (3-10 times) 
[3] Often (>10 times) 
 
6.  In the past four weeks, did you or any household member have to eat fewer meal in a 
day because there was not enough food?  
[0] No 
[1] Rarely (once or twice) 
[2] Sometimes (3-10 times) 
[3] Often (>10 times) 
 
7.  In the past four weeks, was there ever no food to eat of any kind in your household 
because of lack of resources to get food?  
[0] No 
[1] Rarely (once or twice) 
[2] Sometimes (3-10 times) 
[3] Often (>10 times) 
 
8.  In the past four weeks, did you or any household member go to sleep at night hungry 
because there was not enough food?  
[0] No 
[1] Rarely (once or twice) 
[2] Sometimes (3-10 times) 
[3] Often (>10 times) 
 
9.  In the past four weeks, did you or any household member go a whole day and night 
without eating anything because there was not enough food?  
[0] No 
[1] Rarely (once or twice) 
[2] Sometimes (3-10 times) 
[3] Often (>10 times) 
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APPENDIX 3  
AUDIT-C Questionnaire (Letourneau et al., 2017) 
 
1. How often do you have a drink containing alcohol? 
a. Never [0] 
b. Monthly or less [1] 
c. 2-4 times a month [2] 
d. 2-3 times a week [3] 
e. 4 or more times a week [4] 
 
2. How many standard drinks containing alcohol do you have on a typical day? 
a. 1 or 2 [0] 
b. 3 or 4 [1] 
c. 5 or 6 [2] 
d. 7 to 9 [3] 
e. 10 or more [4] 
 
3. How often do you have six or more drinks on one occasion? 
a. Never [0] 
b. Less than monthly [1] 
c. Monthly [2] 
d. Weekly [3] 
e. Daily or almost daily [4] 
 
SCALED SCORE: 0 to 12 
 
Unhealthy alcohol use: 
Female: score ≥ 3 
Male: score ≥ 4  
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